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Table Amounts the adsorbed gas the metal-blacks. 


Metal-blacks 
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Table The orientations crystallites metal-films evaporated onto single crystals copper. 
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Abstracts 


Vacuum Spectrophotometer. 
Yoshio and Ryumyo 


vacuum spectrophotometer was constructed. The monochrometer has concave grating 
and its dispersion A/mm. Since the Rowland circle the grating and entrance and exit slits 
are fixed, and the grating turns around the centre the Rowland circle, the focus always main- 
tained and does not depened the wave length the monochromatic light. The grating 


rotating handle which connected the axis photographing drum and driven 


motor. The dispersion the curves is, therefore, independent upon the rotating speed. 
The wave length monochromatic light able read with accuracy the detector, 
Geiger-Miiller photoelectron counter was used. has extremely high sensitivity and conve- 
nient when glow discharge tube used the light source. Neher-Pickering quenching circuit 
and Evans counting ratemeter circuit are used. The output the ratemeter fed galvano- 
meter and the spectrophotometric curves are recorded the photographing drum. Various spect- 


rophotometric curves hydrogen ranging from 1000 toa 1500 were obtained. 


July 1950) 


Construction Vacuum Infrared Spectrograph. 
Keiei Kupo 


the spectral region there are many atmospheric bands, due principally water 
vapor and carbon dioxide air, which seriously interfere with the study the spectra mole- 
cules which have bands overlapping these atmospheric absorption regions. So, the study 
infrared spectrum, very important remove water vapor and carbon dioxide the opitical 
path. One method remove water vapor and carbon dioxide air put PsOs and KOH into 
airtight box which spectrograph enclosed. This method effective, but quite slow. Another 
method evacuate the spectrograph. This effective and speedy. tried construct the vacuum 


infrared spectrograph. The vacuum chamber which normal Wadsworth type infrared spectrograph 


housed, made steel plate about 10mm thickness, and kettle like shape. All movable parts 
are able regurate from the outside the chamber. Using this spectrograph measured the 
pressure dependence atmospheric absorption bands, and its results are shown Fig. 
could seen that vacuum 8mm sufficient remove the atmospheric bands. 

oder promote the sensitivity thermopile, was enclosed brass block which had KBr 
window 3mm thickness enter radiation, and evacuate means diffusion pump 10-4mm 
Hg. the result, was able promote sensitivity thermopile about mal much sen- 
sitivity air. 


CReceived Sept. 10, 1950) 


the Absorption Spectrum Si,O,N,C the Extreme Ultraviolet Rigion. 
Masao SEYA 


During the study the absorption spectrum various kinds gases, there appeared many 


absorption lines the Lyman continuum used the light sourse. Most them are due Sil, 


OI, and Si-lines come out from Si-atoms produced the heavy condensed discharge 
passing through the glass cappillary tube. The other lines come out from the respective atom pro- 
duced the decomposition gas used abserbing The precise measurements 
their wavelength and classification were made and the results obtained were compared with that 
the previous works most which were studied the emission spectrum. Excepting the Si-lines 
most the remaining lines observed appeared very sharp, that they will used the sub- 


standard lines measuring the wavelength the extreme ultraviolet region. 


Aug. 15, 1950) 


the Emission Bands the and e—System 
Nitric Oxide, 
Masaru OGAWA. 


Using Hilger and type quartz spectrographs, the emission spectra the and «—bands 
nitric oxide (NO) were photographed the region between 3,000 and 1,950 and they were 
analysed. 


the y—band (5—6), and (6—6) bands were newly observed and the rota- 
tional analysis twenty bands were newly performed. 

the y—band following anomalies are observed: (1). The intensity distribution the y—bands 
not agree with the Franck-Condon parabola which obtained from the bands 
Namely the certain one sequence, the bands originating have anomalously strong inten- 
sities than that the (2) The curve the upper the y—band has 
large discontinu between and (3) The Bv: curve shows discontinuity 
between v=3 and and the curves and seem belong two different electronic 
slates respectively. Considering these three results obtained, may safely said that the observed 
bands having not belong y—band but another one, that the which pro- 
porsed Leifson and confirmed recently Gaydon. 

The molecular constants obtained are shown the following table. 


Table. Molecular Constants NO. 


the upper state the 
and the ground state. 


July 1950) 


the Electric Resistance Zinc-Black. 
TANAKA, MASAMI UTIDA and 


The change the electric resistance zinc-black with time and temperature have been studied. 


2— 
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ied. 


The resistance zinc-black after hours from expressed the following formula, 
where the resistance the time immediately after the preparation and and are constants. 


This formula can further replaced the relation between the number oxygen molecules 
adsorbed the and time that is, 


log 


where and constants. This relation agrees with the logarithmic law which governs oxidation 
velocity metals. 


The formula which expresses the relation between electrical resestance and temperature given 


the same formula for semiconductor, the region from room temperature 80°C, that is, 


and has been fourd that the value 0.02~0.07 eV. 


has been also found that shows rectification. 


CReceived Sept. 10, 1950) 


the Orientation between Silver and Sodium Chloride Crystal. 
WATANABE and Shizuo 


the course the examination the silver film evaporated cleavage face artificial 
sodium chloride crystal means electron diffraction, patterns quite different from those the 


silver crystal were found. They were found due sodium chloride crystal. When the sample 


was laid moist air, the substrate salt crystal seemed exude through the silver film. This exuded 


salt crystal had definite orientation. was orientated the substrate salt crystal was rotated 


just about the axis normal the surface. Recently Johnson made the silver film the 


same way above and rinsed saturated solution NaCl, and observed the same orientation 
the deposited salt ours microscopically. Moreover, soon after the preparation silver film 
observed streaks perpendicular the shadow edge the reflection pattern that appeared 
presage the exudation salt. The study the mechanism such exudation contemplated. 

connection with these experimets, further evaporated some sodium chloride the fresh 
Silver film and investigated its orientation. this case, was 
orientated parallel the surface the sample. When evaporated salt was very thick, 


was always parallel the surface. order compare with these results, sodium chloride was 


evaporated the silver film with parallel the surface, which was evaporated 


fresh cleavage plane molybdenite, and its structure was examined. The result showed that this 
evaporated salt had orientation with parallel the surface. 


July 1950) 


the nature metal black 
Shoichi 


Nickel, zinc, silver, tin, lead, and bismuth were evaporated the air low pressure. The outward 
appearance evaporation products varied greatly with the pressure air. The products were clas- 
into following three groups according their appearance: the metallic, the intermediate 


between and and the sooty mass. The results are shown Table will seen that all 


| 


the metals examined become sooty mass when evaporated favourable conditions. the case 


zinc, sooty substance was also obtained even the atmosphere nitrogen, hydrogen nitrogen 


monoxide, far the pressure gas was properly chosen (Table 2). 

The evaporation products were subjected X-ray examination. was found that the products 
are nothing but aggregates minute crystallites corresponding metals, although the size cry- 
stallites become small with increase gas pressure (Table 3). The metal black known occlude 
large amount gas, But definite evidence the intrusion occluded gas into crystal lattice 
was found X-ray examination. Thus was concluded that the most part occluded gas ad- 
sorbed the surfaces crystallites. 

The conclusion was also confirmed measuring the electric resistance metal black. was 
found that the electric resistance black kept evaporation vessel increases suddenly the 
instant the introduction air into the vessel and that the original value electric resistance 
most restored again after re-evacuation the vessel, far the metal not easily oxidised 
(Fig. will noteworthy that the smaller the size crystallites, the larger the change 


electric resistance caused the introduction air into the vessel. 


July 15, 1950) 


Decimeter Spectra Bromoform and Iodoform. 
Shoji Kineo and Shigeo HAGIWARA, 


The wave lengths the rotational transition bromoform and J=1—2 iodoform had 
been estimated about 12cm from the results electron diffraction works. have attempted 
measure those spectra with cavity spectrometer. the source the wave klystron oscillator 
was employed with sweeping frequency Absorbing gases introduced into cylindrical 
tavity which has the diameter 8cm and the length variable from 30cm 45cm. The resonance 
the cavity was detected crystal video-receiver. The block diagram the spectrometer 
shown Fig. Since the absorption line had larger width than the resonance curve the cacity, 
the amount the absorption was measured every cavity-length. The spectrum absorption 
versus frequency shown Fig. The frequency was measured follows: the frequency the 
klystron was compared with higher harmonic oscillator 300 Mc/sec, which was again com- 
pared with the 60th harmonic crystal oscillator The crystal oscillator was calibrated 
the standard wave from the broadcasting station. have observed lines mmHg 
and lines about 0.1 mmHg. The obtained frequencies the relative intensities are 
given Table The observed line width bromoform was about Mc/sec, 

July 1950) 


Bolometer with Negative Feed Back. 
Shoji and Nobuo YAMAMOTO, 


stabilizer bolometer the circuit negative feed back used. have improved respect 
the following two points; give large time constant the use heat capacity and avoid 
the transision positive feed back the large unbalance the bridge employing in-phase 
detection. The block diagram shown Fig The obtained charactor was almost satisfactory. 

July 1950) 
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Di.ctric Bolometer. 


Tairi 


Dielectrics have been often used for bolometer elements account the high temperature coef- 
ficient their impedance. The author discussed the bolometer circuits and constructed some dielec- 


tric bolometers and found that the sensitivity the bolometers made parchment paper was 


CRecieved July 1950) 


Pressure Dependance Sensitivity Photoelectron Counters. 


Ryumyo ito 


The pressure dependance the sensitivity hydrogen filled photoelectron counters 
were studied, and was found that the sensitivity rises steeply with the decrease gas 
less than mmHg. The performance low pressure counters not much inferior the 
higher ones, prefer the low pressure counters for the detector faint light, their 
high sensitivity. The pressure dependance the sensitivity counter caused the back dif- 
fusion the photoelectrons the vicinity the cathode, and may computed the 


theory. the comparison the observed sensitivity with the theoretical ones, the author obtained 
4.70 volt for the work function copper. 


(Received Oct. 10, 1950) 
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the Origin the Sodium Lines the Night Sky 
Emission and Twilight Flash. 
Yoshio TANAKA and Masaru 


well known that diffuse lines sodium are found the night sky spectrum and these 


have strong intensities during twilight. Recently Pendorf proposed new mechanism explain 
the twilight sodium. F.D. Kahn calcurated the necessary concentration sodium 
monoxide (NaO) make Pendorf’s process work the stratum lines and stated that the concen- 
tration must impossibly high interpret the observed intensities lines. Chapman proposed 


the following process the mechanism appearance lines the night sky spectrum. 


alternative (1), Bates has considered that 

(2) 

(3) 


possible. decide which process correct significant with respect other phenomena 
happen the upper atomosphere. have been suggested Dr. D.R. Bates check laboratory 
both Chapman’s and Bates’ process. This paper concerned about the reaction sodium vapor with 


ozone. 


The reaction has been investigated using reaction tubes various types. carrier gas sodium, 
nitrogen gas has been used. Sodium vapor reacts with ozone gas phase accompanying the emission 
lines which are slightly diffuse and the temperature reaction zone increases from 300°C 350°C. 
the case reaction sodium vapor with oxygen molecule, the reaction accompanying emission 
lines rather difficult than with ozone. The dissociation energy NaO contained this reaction 
sodium with ozone has not yet been known correctly but has been concidered laid between 3.1 
and 4.8 eV. the basis heat recation, the preliminary discussion about the mechanism 
this chemical has been atempted. result, following two processes (4) and (5) may 
possible. 

(4) 

Reaction (4) and (5) correspond the case and 
These processes are different from Chapman’s one. 
CReceived May 1951) 


the Absorption Bands the System 
the Hydrogen Molecule 


The absorption spectrum hydrogen molecule the extreme region has been photogra- 
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4 
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the use grazing incidence vacuum spectrograph containing 3-meter concave grating 
which has ruled surface and 15,000 ruled lines per inch. The Lyman continuum was 
employed the light source for the 


this experiment the progressions the Lyman bands were which, through 


the analysis the Lyman bands, consummated the determination the molecular constants 


ponding and the ground state thereby producing the first instance the 
absorption spectrum. 

Then the molecular constants corresponding and the first excited state 
were calculated also and constants belonging each upper and lower states the 
Lyman bands obtained were compared with those coming from the analysis the emission, the Raman 
and the quadrupole spectrum. 

this investigation values for the and states were found 60.509 
and respectively. Similarly the values for these states were found 
and respectively, and the values above mentioned, 5.20x 


and both very fine approximation. 


May 11, 1951) 


MV. Production NaCl, KBr Large Single Crystals Floating Method. 
Keiei 


synthesize the crystals NaCl, 
production these alkali halide large 
can classified into two kinds. one 
conical platinum crucible used and this case crystal begins grow from its apex. 


KBr which are transparent infra-red light. About the 


single crystals, many studies have been done. These methods 


the other method china quartz crucible used and crystal begins grow from the upper 
side the The former ideal, but difficult obiain large platinum crucible this 
country. Therefore, the latter method has been used this laboratory. 

the latter way, small seed crystal which installed the lower end water air cooling 
tube, immersed into the melt, and this seed crystal begins grow. After while, this growing 
crystal usually raised gradually help the growth. However, seems that this raising process 
not important for the growth Since large crystal sometimes cut off from the seed 
crystal owing its weight, the raising proccess makes difficult obtain considerably large crystal. 

this laboratory, oder obtain large single crystal possible, gradual raising process 
growing crystal was given and the growth crystal was provided only means the tem- 
perature reguration the melt. 

this way, since the growing crystal floating the surface the melt, may called 
froating method. 

this floating method, the temperature reguration only factor take care, possible 
get considerably large crystal easily and surely, the temperature controlled. 
this method, large single crystal NaCl and KBr dia, and height were 
obtained. 

apparent that heavy strain left when the crystal cooled naturally. order eliminate 
the strain, the cooling tube cut away from the and the crystal removed into annealing 
furnace which provided the melting point the material, and kept for hours this 


furnace. Next this process, temperature the furnace gradually lowered room temperature 


—C7)— 


spending two weeks. 
Using the crystal thus obtained, large 60° prism 12cm base and 10cm height was formed.. 

Two 60° prisms the face could also obtained from one crystal. 

CReceived May 24, 1951) 


XV. the Absorption Spectra Nitrogen Oxide 
the Extreme Ultraviolet Region. 
Yoshio Masao and Kazuo Morr 


photographed and analysed the absorption spectra nitrogen oxide the extreme 


region with two vacuum spectrographs containing and concave grating respectively, and the 
analysis the absorption spectra thus obtained brought about six new band progressions listed Table 
The upper state one the progressions coincides with the electronic state recently found 
Feast the visible region. Our photographs show little intensity anomalies the which 
enable believe that the probability predissociation very small. The dissociation energy of. 
the upper state y-bands was calculated, turning out values much lower than formerly believed. 
Despite this analysis many strong absorption bands still remain classified. 

CReceived May 26, 1951) 


The Emission Bands Nitrogen Oxide the Extreme 
Ultraviolet Region. 
and Tokoku Sar 


Using vacuum spectrograph with one meter concave grating, photographed emission spectra 
nitrogen oxide the extreme ultraviolet region and analysed them from 1450 2200 have 
noted that they consist already known and also some new systems nitrogen oxide. 
now, system has been said indistinguishable from system due overlap, but are able 
distinguish these two systems. 
The new system have not been found until now. Comparing them with absorption spectrum, they 
coincide with some absorption bands which have been recently discovered TANAKA, SEYA, and 
MORI. named these new systems and They are caused the transition from newly 
found excited electronic states the ground one. The vibrational constants and weze 
are obtained from using the following equation 
The vibrational constants revealed follows 


2393 
1236 23.5 
2137 60.5 
2577 
system: 606 
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The Adsorption the Gas the Metal-Blacks. 
Yoshio Tanaka and Masatoshi 


Some the metal-blacks, which are prepared evaporation about mmHg pressure the air, 
adsorb plenty the gas. have been examined the kind and the amount the adsorbed gas and 
have found that the adsorbed gas oxygen. 

The adsorbed gas desorbes the metal-black heated vacuum. The amount the desorbing gas 
have been measured various temperatures and the amount desorbing gas—temperature curves have 
been obtained for some metal-blacks (Zn-, Cd-, Pb-, 


The theoretical formula, 


va 

has been derived for the relation between the amount the desorbing gas and the temperature, where 
the density the desorbing gas the volume the total number adsorbed molcules 
the metal-black the beginning, the volume the adsorbed gas layer, the temperature the 
and the difference the energy between the free molecule and the adsorbed molecule. 

order evaluate the value the above formula has been modified under some assumptions 
and has been found that the values are the order about 0.3~0.4 for 

CReceived May 30, 1951.) 


Method. 


Photoconduction diamond was measured a.c. amplification method. showed that the 

photoconduction good alpha-ray counting diamond was the order the wavelength 

4500 whilesome diamonds showed: photoconduction 100 times larger than this. These large photo- 


conductive diamonds did not show counting properties. 


June 1951) 


XIX. the Measurement the Proton Resonance 
Superregenerative Radiofrequency Spectrometer. 
Shoji Shizuko and Kazuo 


simple radiofrequency spectrometer superregenerative type has been constructed and its charactor 
was studied. The block diagram and the superregenerative circuit are shown Fig. The apparatus 
has been applied for the study nulcear resonance absorptions. Figs. show absorption line 
observed ferric ions From the measurements the width the lines the 


were derived. The result agrees with the observation Broembergen, Purcell and 
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Pound 29Mc/sec. through the balancing method. The variation the absorption depth the proton 
resonance transition points were also studied paraffin and solid alcohol. Figs. and show the 
results. paraffin the absorption increases abruptly the melting point. But cetyl alcohol the point 
locates below the melting point. This point accords with the rotational transition point, 
which observed KAKIUCHI, SAKURAI and SUZUKI the measurement specific heat. The 
decrease above the transition point shown Figs. and are considered depend the saturation 


CReceived June 1951) 


XX. the Orientations Crystallites Metal-Films 
Evaporated Single Crystals Copper. 
Shizuo 


The surfaces copper single crystal having (001), (110) and indices were cut out and 
etched carefully Thin films 100~400 thickness Ag, Au, Ni, Pb, Fe, and 
were evaporated onto the etched surfaces various temperatures vacuo and the oriehtations 
crystallites and diffusions these evaporated metal-layers were studied means electron diffraction 
method. 

The orientations evaporated metals were found interpreted the combination (111) plane 
copper and the principal crystallographic planes evaporated metals. The former plane known 
predominant every etched surface copper, irrespective the orientation the surface cut out 
when examined microscopically. The are tabulated Table and are also shown Figs. 2~9. 

Takings these findings and those other investigations into consideration, the mechanism orienta- 
tion evaporated metals was interpreted follows: 

The atoms evaporated metal are mobile the moment arrival the surface substrate crystal 
and come close each other form characteristic atomic few atoms it. Such 
atomic plane, however, will stable and grow larger, only when most the atoms contained are 
the neighbourhood “expected positions” (attraction the substrate atoms) and also the atomic 
density the plane reasonably large (smaller surface energy). expected positions” means the 
ones where the atoms substrate crystal should be, when the crystal grows further. mode 
crystal made spherical balls, the atoms evaporated metal may said come rest the de- 
pression among the balls crystal surface. 

The crystal nuclei thus formed determines the kind contact planes evaporated metals and 
substrate and also the relative orientation their crystallographic axes, was already discussed 
Uyeda. The evaporated atoms arriving succession, course, will follow the orientation these 


nuclei. 
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